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The present invention relates to new and valuable compounds of the 
following general formula 



HO 'Hi 



(CM,) 



3 

"2'n 

wherein R^ represents an alkyl radical containing 1-3 carbon atoms or an 
aralkyl radical, R,, and R^ have the same or a different meaning and represent 
alkyl radicals containing 1-6 carbon atoms or aralkyl radicals, or together 
with the nitrogen atom represent a morpholirie or pyrrolidine group, and n re- 
presents zero, 1 or 2, and the esters of these compounds with hydrogen hali- 
des or lower alkanoic acids, as well as salts of these compounds with acids. 

The compounds of the general formula I, especially those in which n 
stands for 1 and R £ and R 3 represent methyl radicals, exhibit strong analges- 
ic activity and are in most cases well tolerated. For example, the ED^q 
(this figure represents that amount of the compound after the application of 
which 50 £ of the test animals do not react any more to pain) for the hydro- 
chloride of l-(m-methoxyphenyl)-2-dimethylaminomethyl-cyclohexanol-(l) (in 
the following referred to as compound A) when applied orally, is 23.5 mg/kg 
mouse body weight. The DL 50 {this figure represents that amount of the com- 
pound after the application of which 50 % of the animals die) of compound A 
when applied orally, is 395.0 mg/kg mouse body weight. Moreover, compounds 
of formula I possess very good antitussive properties, e.g. when applied in- 
travenously, 2.5 mg of compound A per kg cat body weight cause inhibition of 
75 % of mechanically provoked cough reflex of a narcotized cat. This cough 
reflex is inhibited by intravenous application of 2.5 mg of the hydrochloride 
of l-(n-methoxyphcnyl)-2-pyrrolidinomcthyl-cyclohexanol-(l) per kg cat body 
weight to a degree of 63 %> and of 1 mg of the hydrochloride of l-(m-bcnzy- 
loxyphenyl)-2-pyrrolidinomethyl-cyclohexanol-(l) per kg cat body weight to a 
degree of 65 % and of 2.5 mg of the hydrochloride of l-(m-ncthoxyphenyl) -2- 
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N-methyl-N-{B-phenylcthyl)-air.inornethyl-cyclohexriricl-(l) per kg cut body 
weight to a decree of 100 % , respectively . Co:npoundo with a more or leac 
similar ntmcture, e. g. l-(p-mcthoxyphenyl)-2-dimethylaminomethyl-cyclohexnn- 
ol-(l) (compound B) or the l-(m-mcthoxyphenyl) -2-piperidinoinethyl-cyclohexan- 
ol-(l) (compound C) are known, llowevor, the ED^q of thcoe compoundo, when 
applied orally, for tooting the analgesic propertieo, omounto to more than 
100 mg/kg mouse, which in especially unsatisfactory with reapect to compound 
C, because after application of thin compound in an amount of 200 nig /kg mouse, 
toxic reactions occur (two of ten animals died after being treated with thiB 
10 amount of compound C). After intravenous application of 2.5 mg/kg cat of 

compound B, mechanically provoked cough reflex of a narcotized cat is not in- 
fluenced. The came amount of compound C causes an inhibition of only 38 £ of 
the cough reflex. 



bon atoms which each bear four different substitutents . This configuration 
causes a ciG-trons-isomerism, the isomers being oeparatable into optically 
active forms by conventional methods. The cis-trons-isomers may be separated 
from each other for instance by distillation of the free bases, by recrystal- 
lization of salts or by other methods known per se. 
20 The pharmacological data given above were obtained with mixture of 

the different forma of the compounds, the mixtures being obtained by the 
route of synthesis described in the following. 

The compounds of fonnula I may be obtained by reacting a compound of 
the general formula 



The cyclohcxane ring in the compoundo of formula I contains two car- 




0 



wherein Rg , R^ and n have the meanings given above, 
with a compound of the general formula 



30 



OR. 




X 



III 



-2- 




+ 
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wherein R 1 has the meaning given above and wherein X represents a lithium 
atom or the group MgHal, Hal representing a halogen atom, 

in the presence of an ether which preferably is of the cyclic type, and hy- 
drolyzing the intermediate thus obtained to give the compoundo of formula I, 
• which then may be transformed into salts with acids and/or into esters with 
lower alkanoic acids or hydrogen halides. 

For csterification with lower alknnoic acids the compoundo of form- 
ula I are preferably reacted vith halides or anhydrides of these acids. 

The reaction of the compounds of the general formula II with the 
10 compounds of the general formula III is preferably made at temperatures be- 
tween -50 and +100 C. For hydrolysis of the intermediates the reaction mix- 
ture is treated, preferably while cooling, with water which may contain am- 
monium salts or with diluted acids. 

The following examples serve as further illustration of the inven- 
tion. All melting and boiling points are uncorrected. 

Example 1 

Five g of magnesium turnings are treated while stirring with a mix- 
ture of 37. g of m-bromoanioole and l60 ml of absolute t etrahydrofuron in 
ouch a rate that the reaction mixture boilo gently on account of the heat 

20 produced by the immediately starting reaction. Thereafter, the reaction mix- 
ture is refluxed while being stirred until the magnesium is dissolved. 

The reaction mixture is cooled to 0 to -10 C and then a mixture of 
23.25 g of 2-dlmethylaminomethyl-cyclohexanone and ^5 ml of absolute tetra- 
hydrofuran is added dropwise. The mixture io stirred for about li hours at 
room temperature and then poured, while stirring slowly into a mixture of 25 
g of ammonium chloride, 50 ml of water and 50 g of ice. The layers are se- 
parated and the aqueous layer is extracted twice with portions of 50 ml of 
ether each. The organic layers are combined, dried vith sodium sulfate and 
evaporated. The residue io distilled, whereby the l-(m-raethoxyphenyl) -2-di- 

30 methylaminomethyl-cyclohexanol-( l) is obtained in a yield of T&.6 % of the 
theoretical one. Boiling point: 138-11*0° C/0.6 mm Hg. 

The hydrochloride obtained from the product e.g. by dissolving in 



-3- 



ether and treating vith dry hydrogen chloride, melts at 168-175° C. Ey re- 
cryotallization from moiet dioxanc thio hydrochloride io ocparated into ioo- 
mera melting at l62-l63° and 175-177° C respectively. On heatine the mixture 
of the lQoniero vith acetic anhydride, one obtains tho hydrochloride of l-(m- 
methoxyphenyl)-l-acetoxy-2-dimethyl&minomethyl-cyclohexane melting at 150- 
155° C 

Exaaple 2 

Following the method described in example 1, using however 2.5 g of 
magnesium turnings, 18,7 g of m-bromoanisole dissolved in SO ml of absolute 
tetrahydrofuran and 12.7. g of 2-dimethylaminomethyl-cycloheptanone dissolved 
in 25 ml of absolute tetrahydrofuran, one obtains in a yield of 73.8 % the 1- 
(ra-methoxyphenyl)-2-dimethylaminomcthyl-cycloheptano l-(l) boiling at 125° C/ 
0.003 ma Hg. The hydrochloride melts at 177-181° C. 

In the same manner there are obtained by reaction of m-rr.ethoxy- 
phenyl-magnesiumbromide with the appropriate basic ketones the following com- 
pounds 

a) l-(m-methoxyphenyl)-2-morpholinoraethyl-cyclohexanol-(l) , boiling point 
l82-l83° C/0.02 mm Hg, yield U3.7 % , melting point of the hydrochloride 
231-233° C. 

b) l-(m-methoxyphenyl)-2-pyrrolidinomethyl-cyclohexanol-(l) , boiling point 
IU5-IU7 0 C/0.15 nun Hg, yield 55-5 #. melting point of the hydrochloride 
17l)-178° C. 

c) l-(m-methoxyphenyl)-2-[N-methyl-N-( e-phenylethyl)-aminomethyl]- cyclo- 
hexanol-(l), boiling point 167° C/0.006 mm Hg, yield 56.7 % of theoreti- 
cal. 

Example 3 

Five g of magnesium turnings are treated while stirring with a sol- 
ution of 1 ml of ethylbromide in 15 ml of absolute tetrahydrofuran'. To the 
warm reaction mixture is added a solution of 39.5 g of m-bromophenylbenxyl- 
ether in 150 ml of absolute tetrahydrofuran in such a rate that the mixture 
boils gently. 

After being refluxed for one further hour, the mixture ia chilled 
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■to 0 to -10° C and at this temperature treated dropwise with a solution of 
23.3 g of 2-dimethylaiuinorcethyl-cyclohexanone in 1* 5 ml of absolute tetra- 
hydrofuran while stirring. The reaction mixture io otirred for U further 
houra at room temperature and then it 1b slowly poured to a stirred mixture 
of 25 g Of ammonium chloride, 50 ml of voter, and 50 g of ice. The layers 
are ceparated, the aqueous layer in extracted twice with 50 ml portions of 
' ether. The combined organic layers are dried with sodium sulfate and eva- 
porated. On distillation the residue yields the l-(m-benzyloxyphenyl)-2- 
dimethylaininomethyl-cyclohexanol-fl) , boiling at 156-160° C/0.003 mm Hg. 
Yield 6l % of theoretical. The hydrochloride of this compound melts at lUl- 
l!*3° C, By treating this hydrochloride with thionylchloridc one obtaino the 
hydrochloride of l-(ni-benzyloxyphenyl)-l-chloro-2-dimcthylaminomethyl-cyclo- 
hexane melting after recrystallization from ethanol/ether at 150-151° C. 

In the same manner there are obtained by reaction of m-benzyloxy- 
phenyl-magneaiuaibromide with the appropriate basic ketones the following com- 
pounds 

a } l-(m-bensyloxyphenyl)-2-dimethylaminoraethyl-cycloheptanol-(l) » boiling 
point 167-172° C/0.00U mm Hg , yield 1*5.3 2, melting point of the hydro- 
chloride 1UO-IU3 0 C. Treatment with thionylchloride yields the hydro- 
chloride of l-(m-benzyloxyphenyl)-l-chloro-2-dimethylarainomethyl-cyclo- 
heptane, melting at 12^-125° C. 

b) l-(m-benzyloxyphenyl)-2-pyrrolidinomethyl-cyclohexanol-(l) , boiling 
point 175-178° C/0.0002 ma Hg, yield 27. %, melting point of the hydro- 
chloride 171-173° C. 

c) l-(m-benzy loxyphcnyl) -2- [N-nethyl-N-( B-phenylcthyl) -aminomethyl ] -cy clo- 
hexonol-(l), boiling point 220-221° C/0.001 mm Hg, yield U6.6 %, melting 
point of the hydrochloride 173-175° C. 

d) l-(m-benzyloxyphcnyl)-2-(N-methyl-N-benzylamino-methyl)-cyclohexanol- 
(1), boiling point 208-210° C/0.001 mm Hg, yield UO.l %, melting point 
of the hydrochloride 188-190° C. 

e) l-(m-benzyloxyphenyl)-2-morpholinomethyl-cyclopentanol-(l) , boiling 
point 200-205° C/0.007 mm Hg, yield 143.6 Jf, melting point of the hydro- 
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chloride 169-17O 0 C. 

Example h 

To 150 ml of absolute ether stored under on atmosphere of nitrogen 
are added 2.8 g of lithium in cr-all pieces, and then, with stirring, a few 
ml of a solution of 27.5 g of butylbromide in 50 ml of aboolute ether. When 
the reaction has started, the mixture is chilled to -10° C and the remaining 
portion of the solution of butylbromide is added dropwi3e. 

The reaction mixture is stirred for 2 hours at 0 to +10° C end then 
chilled to -fcO to -50° C. A solution of 39.5 g of m-bromophenylbenzylether 
in a mixture of 60 nil of absolute ether and 90 ml of absolute tetrahydro- 
furan is then added slowly with stirring and then a solution of 23.3 g of 
2-dimethylaminomethyl-cyclohexanone in 1*5 ml of absolute ether is added drop- 
wise. Stirring of the reaction mixture is continued for 2 hours at -k0° C. 
Then the reaction mixture is allowed to come slowly up to room temperature. 
The product is worked up in the same manner as described in examples 1 and 3. 
The same product as in example 3 is obtained in a yield of U9.1 %. 

Example 5 

The procedure is the same as in example 1. There are used, however, 
5 g of magnesium turnings, 1<0.2 g of m-ethoxybromobenzene dissolved in 160 ml 
of absolute tetrahydrofuran and 23.3 g of 2-dimethylaminomethyl-cyclohexanone 
dissolved in 1*5 ml of absolute tetrahydrofuran. Thus there is obtained in a 
yield of 62.6 % l-(m-ethoxyphenyl)-2-dimethylaminoracthyl-cyclohexanol-( l) , 
boiling at ^-lSS 0 C/0.02 ram Hg . Melting point of the hydrochloride 170- 



Tlffl EMD0DIMTOIT3 OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPISRTY OR PRIVILEGE 13 CLAIMED AR15 DEFINISD A3 FOLLOW i 

1. The process for the preparation of analogically active phenol ethora 

of the general formula I 




<R, 
R. 



wherein R ± repreaenta an alkyl radical containing 1 to 3 carbon atoms or a 
phenyl alkyl radical having 1 to 3 carbon atoms in the alkyl group, R 2 and R 3 
have the same or a different meaning and represent alkyl radicals containing 
1 to 6 carbon atoms or phenyl alkyl radical having 1 to 3 carbon atoms in the 
alkyl group, or together with the nitrogen atom represent a morpholine or 
pyrrolidine group, and n represents zero, 1 or 2 and the pharmaceutical^ 
acceptable esters thereof with hydrogen halides or lower alkanoic acids, and 
the pharmaceutically acceptable acid addition salts of these compounds with 
acids, comprising reacting a compound of the general formula 
0 

-CH 2 - N< II 



wherein R 2 , R3 and n have the same meanings as given above with a compound of 
the general formula 




wherein R^ has the moaning given above~and X represents a lithium atom or the 
group MgHal wherein Hal represents a halogen atom in tho presence of an other, 
hydrolyzing the compound thua obtained and when the ester is required oatori- 
fying the oompounda of formula I thus obtained with lowor alkanoic acids or 
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hydrogen halides and when the salt is required transforming the ccir.pounds ob- 
tained into salts with acids. 

2. A process aa claimed in claim 1 In which the ether is a cyclic ether. 

3. A process as claimed in claim 1 in which the lover alkanoic acid is 
used in the form of an anhydride or halide thereof. 

I*. Phenol ethers of the general formula I given in claim 1, ester3 of 

these compounds with hydrogen halide3 or lower alkanoic acids or salts of 
these compounds with acids, whenever prepared by the processes claimed in 
claim 1, 2 or 3 or obvious chemical equivalents thereof. 

5. A process as claimed in claim 1 in which in the reactants R 2 and Rj 

are methyl and n is 1. 




wherein R-^ is an alkyl radical containing 1 to 3 carbon atoms or a phenyl alkyl 
radical having 1 to 3 carbon atoms in the alkyl group when prepared by the 
process of claim 5 or an obvious chemical equivalent thereof, or esters or 
salts thereof whenever prepared by the process as claimed in claim 5 or an 
obvious chemical equivalent thereof. 

7. A process a3 claimed in claim 5 in which in the reactants is phenyl 
lower alkyl. 

8. A phenol ether of general formula given in claim 6 or an estor or 
salt thereof when prepared by the process of claim 7 or an obvious chemical 
equivalent thereof. 
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9 . A process as claimed in claim 1 in which E-aiscthylosiinomothyl- 

cyclohexanone-(l) is reacted vith m-methoxyphenyl-magnesium bromide in tetra- 
hydrofuran. 

10. i_( B -methoxyphenyl)-2-dimethylaminomethyl-cyclohexanol-(l) or a 
salt or ester thereof, whenever prepared by the procecs as claimed in claim 9 
or an obvious chemical equivalent thereof. 

11. A process as claimed in claim 9 in which the product obtained is 
reacted with hydrogen chloride. 

12. The hydrochloride of l-(m-mcthoxyphenyl)-2-dimethylaminoinethyl- 
cyclohexanol-(l) , whenever prepared by the process as claimed in claim 11 or 
an obvious chemical equivalent thereof. 

13. A process as claimed in claim 1 in which m-methoxyphenyl-magnesium- 
bromide is reacted with 2-dimethylaminomethyl-cycloheptanone in tetrahydro- 
furan. 

lU. i_(m-methoxyphenyl)-2-dimethylaminomethyl-cycloheptanol, an eater 

or salt thereof when prepared by the process of claim 13 or an obvious 
chemical equivalent thereof. 

15. A process a9 claimed in claim 1 in which m-methoxyphenyl-magnesiua- 
bromide is reacted with 2-morpholinomethyl-cyclohexanone in tetrohydrofuran . 

16. i_(m-methoxyphenyl)-2-morpholinomethyl-cyclohexanol-(l) or a salt 
or ester thereof when prepared by the proceos of claim 15 or an obvious 
chemical equivalent thereof. . 

17. A process as claimed in claim 1 in which m-methoxyphcnyl-mogncsium- 
bromide is reacted with 2-pyrrolidinomethyl-cyclohexanone in tetrahydrofuron . 

18. l-{ ra -methoxyphenyl)-2-pyrrolidinon:!:thyl-cyclohcxanol-(l) or salt or 
ester thereof when prepared by the process of claim 17 or on obvious chemical 
equivalent thereof. 



9 
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19. A process as claimed in claim 1 in vhich ra-:nethc:^'phenyl-^.af,nasiua!- 
bromide is reacted with 2-[N-methyl-N-( B-phcnylethyl ) wuinomethyl )-cy clohexa- 
none in tetrahydrofuron. 

20. l-(m-methoxyphenyl)-2-[N-methyl-N-(B-phenylethyl)aminomethyl]- 

cyclohcxanol-(l) when prepared by the proceoo of claim 1? or an obvioua k ^ 

chemical equivalent thereof. 

i 

21. A proceoo as claimed in claim 1 in vhich ra-bcnzyloxyphenyl-magneoi- 
uabromide is reacted with 2-dimethylaminoethyl-cyclohexanone in tetrahydro- 
furon. 

22. l-(m-benzyloxyphenyl)-2-diraethylaminomethyl-cyclohexanol-(l) or an 
ester or salt thereof when prepared by the process of claim 21 or an obvious 
chemical equivalent thereof. 

23. A process as claimed in claim 1 in which ra-benzyloxyphenyl-mafinesi- 
usbromide is reacted with 2-dimethylaminomethyl-cycloheptanone in tetrohydro- 
furan. 

2U. l-(m-benzyloxyphenyl)-2-diraethylaminomethyl-cycloheptanol-{l) or 

salt or ester thereof when prepared by the process of claim 23 or an obvious 
chemical equivalent thereof. 

25. .. A process as claimed in claim 1 in which m-benzyloxyphenyl-maenesi- 
u=bromide is reacted with 2-pyrrolidinomethyl-cyclohexanone in tetrahydro- 

furan. ^ 

26. l-(m-benzyloxyphenyl)-2-pyrrolidinomethyl-cyclohexanol-{l) or a 
salt or ester thereof when prepared by the process of claim 25 or an obvious 
chemical equivalent thereof. 

27. A process as claimed in claim 1 in which m-benzyloxyphenyl-moenesi- 
ucbromide is reacted with 2-[K-methyl-N-(e-phenylethyl)aminoethyl]-cyclbhexa- 
noae in tetrahydrofuran. 

28. l-(m-benzyloxyphenyl)-2-[N-methyl-N-(0-phenylethyl) ( aminoethyl]- 



TO 
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cyclohexonol-( l) or salt or ecter thereof when prepared by the proceso of 
claim 27 or an obvious chemical equivalent thereof. 

29. A proceoB aa claimed in claim 1 in which m-bcnxyloxyphenyl-magnesi- 
umbromide i8 reacted with 2-raorpholino-cyclopentonone in tetrahydrofuran. 

30. l-(m-benzyloxyphenyl)-2-morpholino~cyclopentanol-(l) or salt or 
ester thereof when prepared by the process of claim 29 or an obvious chemical 
equivalent thereof. 

31. A process as claimed in claim 1 in which m-ethoxyphenyl-magnesiura- 
bromide is reacted with 2-dimethylarainoiaethyl-cyclohexanone in tetrahydro- 
furan. 

32. l-(m-ethoxyphenyl)-2-dimethylaminomethyl-cyclohexanol-{ l) or a salt 
or ester thereof when prepared by the process of claim 31 or an obvious chem- 
ical equivalent thereof. 

33. A process as claimed in claim 1 in which the product obtained is 
associated with a pharmaceutical!^ 1 acceptable carrier. 

3 1 *. A composition comprising a compound of formula I given in claim 1 

or a oalt or eater thereof and a pharmaceutical!^ acceptable carrier when 
prepared by the process of ciaim 33 or an obvious chemical equivalent thereof. 
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